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Admin user interface (Ul) discovers V- 300 
lookup service and downloads 
lookup service proxy object 




Admin Ul uses interfaces from lookup 

service proxy object to access 
information on characteristics of each 
different service configuration policy. 



Admin Ul receives administrator selection of one 
service configuration policy including desired 
storage allocation change, (space to add or 
remove for a specified logical volume and host). 



Admin Ul uses interfaces from lookup service 
proxy object to access and download selected 
service configuration policy proxy object from 
lookup service. 



Admin Ul uses interfaces from service 
configuration proxy object to communicate with 

service configuration policy to implement 
requested allocation of storage resources with 
respect to the specified logical volume and host. 



FIG. 4 
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SERVICE CONFIGURATION POLICY RECEIVES 
REQUEST FROM ADMIN FOR NEW ALLOCATION 
OF STORAGE RESOURCES WITH RESPECT TO 
LOGICAL VOLUME AND HOST. 




352 



SERVICE CONFIGURATION POLICY USES 
ASSOCIATED ELEMENT CONFIGURATION PROXY 
OBJECTS TO CALL ONE ELEMENT CONFIGURATION 
POLICY FOR EACH RESOURCE TO RECONFIGURE 
AND TO CARRY OUT THE REQUESTED ALLOCATION 
OF STORAGE RESOURCES FOR 
HOST AND LOGICAL VOLUME. 



354 



CALLED STORAGE DEVICE ELEMENT 
CONFIGURATION POLICY USES INTERFACES IN 
LOOKUP SERVICE PROXY OBJECT TO QUERY THE 
SERVICE ATTRIBUTES OF THE STORAGE 
CONFIGURATION API PROXY OBJECTS TO 
DETERMINE ONE OR MORE STORAGE 
CONFIGURATION API PROXY OBJECTS CAPABLE OF 

CONFIGURING STORAGE DEVICE(S) HAVING 
ENOUGH AVAILABLE SPACE TO FULFILL REQUESTED 
STORAGE ALLOCATION WITH A STORAGE TYPE 
LEVEL THAT SATISFIES THE ELEMENT 
CONFIGURATION POLICY PARAMETERS. 



356 



CALLED SWITCH ELEMENT CONFIGURATION POLICY 
USES INTERFACES IN LOOKUP SERVICE PROXY 
OBJECT TO QUERY THE SERVICE ATTRIBUTES OF 
THE SWITCH CONFIGURATION API PROXY OBJECTS 
TO DETERMINE ONE OR MORE SWITCH 
CONFIGURATION API PROXY OBJECTS CAPABLE 
OF CONFIGURING SWITCH(S) INCLUDING PATHS 
BETWEEN THE DETERMINED STORAGE DEVICES 
AND SPECIFIED HOST IN A MANNER THAT 
SATISFIES SERVICE CONFIGURATION 
POLICY PARAMETERS. 



r 



358 



CALLED HBA ELEMENT CONFIGURATION USES 
INTERFACES IN LOOKUP SERVICE PROXY OBJECT 
TO QUERY SERVICE ATTRIBUTES FOR HBA 
CONFIGURATION API PROXY OBJECTS TO 
DETERMINE ONE OR MORE HBA CONFIGURATION 
API PROXY OBJECTS CAPABLE OF CONFIGURING 

HOST ADAPTORS THAT CAN CONNECT 
TO DETERMINED SWITCHES AND PATHS THEREIN. 
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STORAGE DEVICE ELEMENT CONFIGURATION 

POLICY USES DETERMINED STORAGE 
CONFIGURATION API PROXY OBJECTS (AND 
APIS THEREIN) TO CONFIGURE THE ASSOCIATED 
STORAGE DEVICE(S) TO ALLOCATE STORAGE 
SPACE FOR THE REQUESTED ALLOCATION. 
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SWITCH ELEMENT CONFIGURATION POLICY 

USES DETERMINED SWITCH 
CONFIGURATION API PROXY OBJECT (AND 
APIS THEREIN) TO CONFIGURE THE 
ASSOCIATED SWITCHES TO ALLOCATE 
PATHS FOR THE REQUESTED ALLOCATION. 



r 
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HBA ELEMENT CONFIGURATION USES 
DETERMINED HBA CONFIGURATION API 
PROXY OBJECTS (AND APIS THEREIN) TO 

ASSIGN ASSOCIATED HBA(S) TO THE 
DETERMINED PATH. 



368 



VOLUME MANAGER ELEMENT CONFIGURATION 
POLICY USES DETERMINED VOLUME 
MANAGER API PROXY OBJECTS (AND APIS 
THEREON) TO ASSIGN THE ALLOCATED STORAGE 
SPACE TO THE LOGICAL VOLUMES IN THE HOST 
SPECIFIED IN THE ADMIN REQUEST. 
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RETURN CONFIGURATION 
COMPLETE TO ADMIN 
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Receive call to 
configuration policy tool. 
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-500 



502 



Determine all available hosts from 
the topology database for the SAN. 



504 



Provide name of all hosts in drop 
down menu for administrator 
selection. 



506 



Display panel to receive selection of 
host and one predefined service 
configuration policy to use. 



508 



Receive administrator 
selection of one host. 




Query the service attributes of each 
service configuration policy proxy 
object to determine whether the 
administrator selected host is a 

member of the configuration policy. 



512 



Display the drop down menu 
including the service configuration 
policies that are available 
for the selected host. 




Receive administrator 
selection of Next button with 
host and configuration policy 
selected. 



514 



518 



Query service attributes of selected 
service configuration policy proxy or 

topology database to determine 
those available storage devices that 

are connected to available HBAs 
in the selected host. 



522 



Query the storage device 
configuration API proxy object 

service attributes to determine the 
storage space available at each 
storage device connected to the 

available HBAs in the selected host. 



1 


. ^524 


Determine the maximum storage 
space as the sum of the space in 
all of the available storage devices 
for the selected host. 


i 


, ^526 


Display allocate storage panel 
including slider extending from 
minimum to total 
available storage space. 



528 



FIG. 9 



Go to block 
550 in Fig. 10 
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Receive administrator selection of Next 
button after slider moved to select 
amount of storage space to allocate. 




550 



Determine one or more available storage 
devices that can provide administrator amount 
of storage space entered in the panel. 



552 



Query service attributes for configuration 
policy or topology database to determine one 
available HBA in the selected host connected 
to the determined storage device. 



554 



Query service attributes for configuration policy or 
topology database to determine any switches or other 
components in path between determined available HBA 
and storage device that is also listed as available in the 
configuration policy proxy object service attributes. 
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Call selected service configuration policy to appl 
configuration to determined available HBA, switc 
storage device, and any other components. 
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FIG. 10 
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Receive call to configuration policy 
tool to use dynamic configuration feature 



I 




900 



Query Lookup service to determine name of all 
available service configuration policy proxy objects. 

1 



902 



Display GUI panel to allow selection of service parameters, 

including throughput, availability, and latency, for 
configuration policies, with names of determined service 
configuration policies in drop down menu. 



•904 



Receive selection of 
finish button. 




906 



Determine setting from GUI panel for 
each service parameter. 



908 



For determined service parameter setting, process 
element configuration attribute table to determine one 

element configuration policy for each configurable 
resource that supports all selected service parameters. 
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Did 

user add a new 

service 
configuration 
policy? 

Yes 



912 



L 



Update the selected service 
configuration policy proxy 
object in the lookup service 
with the determined element 
configuration policies. 



Add new service configuration policy proxy object 
to lookup service that is defined to include the 
determined element configuration policies. 

FIG. 14 
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Initiate service 
monitoring. 



1002 



Detect service 
outage. 
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Send message to service 
provider of outage; log time 
of service outage. 1 
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Increment the number of 
outages metric. 
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Start timer to 
measure downtime. 


1010 

\ < 
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Downtime ends. 



Stop timer and log measured 
downtime and increment 
downtime metric by time 
indicated on timer. 



Detect throughput/ 
transaction rate below 
service threshold. 
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1022 
/ 


Send message to service 
provider of throughput/ 
transaction rate falling 
below threshold, and 
log measured event. 




1024 
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Start timer to measure time 
throughput/transaction rate 
below service threshold. 
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> / 



Throughput/transactionX 
rate rises above the y 
service thr eshold. / 
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Stop timer and increment 
throughput/transaction 
rate by time metric 
below threshold. 



Go to block 
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Detect failure of 
one component. 



1052 



1054- 



1 


f 




Send message to service provider 
indicating component failure. 
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Write to log file that 
component failed. 
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/ Does 

loss of component 

"cause resource redundancy to" 
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redundancy? 
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End 
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Invoke process to monitor time during 
which resource redundancy remains 
below agreed upon redundancy level 
specified in the service agreement. 
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Write to log time during which 
redundancy below agreed upon 
threshold and increment redundancy 
variable by measured time. 



FIG. 16b 
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1072 — 



Detect that one measured metric 
or redundancy has fallen below 
threshold for specified duration. 



Send message to service provider 
and customer of failure to comply 
with agreement. 



1074 I Log failure to comply for specified 

" J> s 1 time for the failing metric. 



FIG. 17 
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1 130 ^ Begin adaptive analysis.^ ) 
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logged throughput 

and/or transaction rate 

below agreed 

.thresholds?. 

[Yes 



No 



Perform bottleneck analysis to 
determine resource(s) (HBA, 
switch, and/or storage) that 
cannot service the load. 
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redundancy been 
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determined resources to 

correct throughput 
and/or transaction default. 
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in priority for service 
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